«■ esp@cenet document view Page 1 of 1 



DEVELOPING DEVICE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



JP71 99574 
1995-08-04 

IRIE KOICHI; others: 02 
RICOH CO LTD 



G03G15/01; G03G15/08 

- european: 

Application number: JP1 9930353335 19931231 
Priority number(s): 



Abstract of JP71 99574 



PURPOSE:To provide a developing device which is 
inexpensive and prevents incorrect mounting of a toner 
cartridge. 

CONSTITUTION: A projecting part 420 with codes recorded 
on it is provided on each toner cartridge 42 of a revolver 4 in 
the same position, and a code sensor 10 composed of an 
LED 11 and a photodiode 12, which successively reads the 
codes on the projecting parts 420 by the rotation of a 
developing unit 22, is provided. On the projecting part 420, a 
combination of information such as toner color, production 
and type is displayed. At the same time, toner- end detection 
part or a cartridge presence/absence detection part may also 
be provided. Based on the result of the reading by the code 
sensor 10, whether or not the cartridge 42 is correctly 
mounted, is decided. When the cartridge 42 is correctly 
mounted, a toner stopper member for the developing unit 
may be controlled so as to open, or when it is attached 
incorrectly, the cartridge 42 may be controlled so as to move 
in an attaching/detaching position. 
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a«««ufc*»oa«»i:. Raftttcaft*i«fttt- 

£*«*.. R«ft©3t»B£KSl«3M*&$i8i:i:'&fc 
BfciiVvr, 

Bs«»*i»#»fl!)*n-fnt, £*©««**«*■* 

RSR»©E«EfcJ:oT. KS»»J*M&£88©3-F« 
©3- F SUS&gi!*.® 5 3 - PK9JR 0 ^RfcRtffc £ 

©film SilffiR. ««*«"«©»*■&*>*««« 

H*»j«Lfc!:i*i»atf i ©s« 

SB. 

[»*3I3] ±fS3-Fffi©3-F©&*£fc-ti-Rtfifa 
[R&R4] ±E3-F«<03-F©»|jEfflrB«»*Bft 

[R&H5] ±1E3-FSB£. ±§2S§&Sffl*a£8g©H 

CB*5J6] JtB3-H«*. ±iffgt«jw»*&$s©a. 
BN«icRt*. " 

robkl 

±ESB«©l3*6ffcH7 f -$'fcS:*V»T. ^Siftfflffliif& 55 
SRRR1 ©RB8B. 

[R*R7] ±E:i-PR»RQ#R©R»R98JI&l:: 
»r?V»T. ±E3tt*Jfttt6»©R»©iEK«fftrrs 
Wfc¥Rfc. 

Rtt*£ftj»RJNtlim*&MfiJ 
ffiftttB &*» t <9it 3 tt* KS!«SiJ?ili*&g8g©iK!8ifW 

B*Rfc*Rttfcct*»« trail** lOSBB <w 

B. 

[R*K"8] ±C3-H«*«D¥R©«««Dli*fc 
aWHT. ±eRft*mR«R©&*©iEff(*'N&-r« 
fflj^Ri. 

RSlBMItRCW^ 6 ±KSitt8S^©Si«SiI©JiJ6 D « 

R««¥Rfc*v>TH«R»R»*NftraEL< RBSti 
fct«RLfc«Bfc. £3 KttHHM 

»*R*«IB-r*«Mi¥Rt*R»*fcCt«<»«tr« 50 
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»!*R9] ±E3-hk*.®o^r&. ±ea«Mtt 

&g§§rt©££ajS£&»r*S!fft3iJffi&a]^R£: L/T 

t>fflw*!:tt»Rfr*awwii©?ii«R. 

[8S#9tl0] ±fB3-F8J*®0^R£, ±f£Sl«J?J 
«BR»*Ri l/Tfe«v>« C t *»R fr*R*B 1 

©a«se. 

[559i©ft»lfcft9!] 
[0 0 0 1] 

'J. 7«J>*-«©R«»R8Rfcm»*««*Rfc« 

pl<«, HigaaEfc3d**n, *n**iw«©i! 

BJM*R*UX:Rft©9MM&. RSBaglc^BffllSM 
JgrsJ: 5 K:#SR»K*H8:i/TRtt S*ifcS«3ffl«& 
£8§££$i;i. R8ft©31»B«RSi«fflli*&gS££ 
fe fc EE S * T&fi8# IcMlSir 5 S«fifi $ 

rciits *>©-?**. 

[0 0 0 2] 

[«e*©sir] a*!i©a©a«Rfi©h^— rr« 

fc, S*»J»l6«Btl/T©h^— *-HJy5>«S« 
T*fcS©»S»BJfc«*ilxT»4. h^-RHMBKR 
Banfc3-FR*R0*R£LT©;t-3-FX*ir 
h * - h 'J i/ ftfcA-3 - F £^ 

*RD. *©R*RDtS**W*-r*HtKJ:0. R» 
ABAS'* y*RRfl<3tt. H— #-HJ3>5>©»R 
5tfcl»lkr*fc©at»6nTV>* (0J*tf. #BB¥4- 

1 6 8 2Wjsmm . 

[0 00 3] 

£j$£ft. *n*ftBBe©s«as«#ufc*R©SR 

Sit Ra*BlClI«aftftftT«J:3K&£B8lc# 
***TRWfcSi«3WRR««t*«*.. &«S©31« 

rti-*s«imiciiasR»3tf. KBSJWicjMraii 

fcBROTRROTSIiMiaiaBJItte. ±E#*©Si 

RfflRB#»©K&*ttjk&«t*tiuii t «t 5 tr* 

±123- Ftt»tt 0 ^ftftRBftMiMFSc: t teRW- 

[0004] *xwo&±©mMjfticR9-a:anft i b© 
ffl«&$s©^s«*i»±Tir<&a«fifiSti«r5 r £ 

[0 0 0 5] 

[88^*«ftr5fcsi>©^R] ±gB©gW*SfiEr*fc 

at:, K*«i©^m5tt. Hcaac3d*s*i. 

nm^©S(6»l*'R$UfctgS©S«!i8£, KS»88lc 
SRa*R»T*J:5K*S«»fc«*S*TRttftS 
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fc. ffig©iff8£&^53- Ha^3nfc3-HfiS 

3 - H SB© 3 - H £KB;fcE*©S 3 - HE*© 9 ^R£ 
Rttfc <h sms tr z> h ©t& z. 
[0 0 0 6] ®#m 1 ©StSgHtCfc^T. IS* 
JR2©8?H«. ±IBg«^}igj!i&£t§©3-H6BlC> S« 

mo&tfm, s&ni«. &tfsgfff6©*&*£fc>i*-£« # 

3- H SrJggcLfc^ t^^Strs *>©"?& o, 
H#3I3CD52gUli. ±gE3-HaS©3-H©&*£fr-a- 

&tm*£frtt&£gflji;:R£T#£j:~>i;:. E3-h 

»*«5©%BJtt. ±ffi3-HSB£. ±§ESi« 

Mmn®%e>® cmizmvtc tmm t?z> *>©•? 

*8*S£8§©fl-J3i$8BKRtt, ±333- HE*© 9 ?R a? 

©EJilS&Bx-^S^T. KSfft*PM*a&i8©3- 
HfiB©3 - F £E*©5 J: 5 HE*© 0 

Mfp-r -Bfttti^a t *rw* c t mm tt s *> ©-e* 

0. »#B 7 ©369114. ±B3-HE*©0?R©E* 

-r*fc©T?*th R*a8©»Htt. ±S23-HE*© 
0¥R©R**0»*fcafcft»T. ±fB31«?PJ««S£j8 

5 ±f2SiS!8g'v©S{ft?i<J©fit«S P « M B!T £ SlH88*f 

K*v»T«a«iflMft«w«<jE l < mmz ntz tnmis 

0, M*9!9©£m;i. ±JE3-HE*©9^RS:, ± 
3I10©X91tt. ±|33-HE*©"9?R£, ±S23iifc 

[0007] 

MM] 1 ©56Wfc*V>Ttt. ±G3Zft*ftlg« 
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tt*©D¥RSS»t5Ilt«C«fcD, — 3©3-FR*© 
DWtfc*9T. «SR»1I»*8<03-H«5a)3-H 

[0 0 0 8] »#B2©5MIfciSV>Ttt. ±ffi31«»Jffl 

tc<k0« ±ffi3-HR*©9¥R-C. Rg$?fiJ«IJf&£8§ 
KHT*3MMM©ft*li, EiifiSS. KtflMlflHltK 

[0 0 0 9] »*313©5S?IIlc43V>Ttt. ±I23-H$ 

©3- H©a**t>*a«R*^fc-ttfc8«iaKR)fr 
e*©T?, K3-H8?©«^*«s^$n&^. 

[0 0 10] «#5l4©58Wfi:*WTtt, ±ffi3-F6B 
©3-F©»R4m#*«*=ri-aJ:SC. K3-HIS 

OftflMI*©****ttBfll«fc»lt:S** r tare* 

[0 0 11] »*^5©5!BJ3CfcV»Ttt. ±g2E*©"3 
#«fcJ:oT. ±EaftJHttiftiFS©l3Uffi&£Rttfc 
n-Fffi©3-F*^ @[3-H**^T5filSS»* 
©S H t*t"C#-5 J: 3 lCfc-5. 

[0012] »*a6©*wK:*v»T»4, ±eawmn 

»«»©*lH««fc±E3-K»*RJt, R3-H«© 
HCIUtf ©St^icGR Ufe±I23 - HE*© 0 ^Rlcfc 
ot, R3-HfiB©3-H*R*©S. -etr, ±1231 
®g©lfi]i|g&ex-*. ^J^KlHieKKiffl^-^roiHie 
^giS^5 i -^^fea«ig©Il]^Sx>n-y©tti* 
*fcS^V»T. «aR«i«««©3-H«©3-H* 
E*©£ <t 5 lc^3 - HE*© 0 ^RSfflflPf 5 E i: lc 
«fct), Sa<fe^Jfflifi&^S©3-Hi5©3-HS?S*lcE 
*©5 H t*tT?#5«k 5 fc&<5. 
[0 0 13] »#SI7©58WK*V»Ttt, ±I2««^R 
(Ci^T. ±123- HE*©0¥R©E*©0 feStcS 
^S. ±ISRR)Nlltt«ai©S*©IEM« ! N«r«. - 

[0 0 14] R*9I8©5MBfc*t»Ttt. ±B*J6¥R 
CitjT. ±IH3-HE*©0^R©E*©0te«tS 
^flr. ±Ea«S9tli!e$»©K«©iEK*fiJ«T5. £ 

zt, ®mmmi&®$&wiEi,<m%t<ftrztwmvtz 
ttaRJHflie«s^&±eaRB^©aRii 

[0 0 15] a*«9©%WIC*V>Tli, ±E3-HE 

*®o^RT, ±ffis«ffJ«is«srt©a»»ja i b«si 

[0 0 16] E*E1 0©38MC*V»Ttt. ±E3-H 
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CO 0 1 7] 

«. 0 2ii lUMfcBsi'tfA'rtaftMMoMi 

£B4©#A<-»»4 IrtlCtt, Hrtg#tUT©er—>' 
>^2 0^Htf4H*l/J5SV»EC*'Cj«O*+4>fc:B 

B»««fcJ:D&Bic#iftic@<EStt«. *fc. > 
^2 OB. M**/tS«BB4S4#«-r*J:5-* 
BttSBU Zft\z&r)'(xa-m&3--yh2 2Y. 
V-tf^^ffcaxy b2 2M. S/7>a«3.--7 h 2 2 
C, StfJISaBxx ? h 2 2 K©#fia«^--y h*t» a? 

[0 0 1 8] *^}60iJ©SBxxy h2 2Y. 2 2M, 
2 2 C, 2 2 KB. *Btt-ft£mftffleBfr>fcSMa 

Bh^— *««rr*. #«Ba=y t-2 2y, 2 

2M, 2 2C, 2 2KfcB««»JfiJWfcLT©pm'R 
©BBD-5 2 3Y, 2 3M, 2 3 C, 2 3Kj&t-£tVP 

£©&S&n-5 2 3Y. 2 3M. 
2 3C, 2 3KB, ±E^r-3/>^2 0KK»t6nfcB 
PS52 2 a*»S*n*ft*©HfcWM8fcBtHf*.fc3 # 
IcEBStlT^S. 

[0 0 19] ±|2SMSaz->h2 2Y, 2 2M, 2 

2c, 2 2K\m-MmBaM-Mft*.£z>o-?. JKT 

©KMlC*V»TB-fXD-g«3.ry h2 2 YSflfcR 
3UU «&©a«3.-s/ h2 2M. 22C, 22KfcOV> 
T©RWB#BTS. ft*. #a«a-^ 1- 2 2 Y, 2 
2M, 2 2C, 2 2K.\Z&»XftfcTZm-Omi\Z-D 
HTB. S2*ft^©*Jl©£:£^©*££AT;SLT 

[0 0 2 0] a2IC*3HTS»J-Xy h2 2YIJ, 40 

\z®.mnt\%£%\m%fr'<)\>v lT^icEBsn. b 

3WtUT©-fXD-K^— £#J&-fS. iBBBBICjSIt 
5-fID-aiXl7 H2 2Y©$r->'>^2 0±SBlC 
BK!Pfi&2 2 a*iJggcSnT^4. &MU&2 2 aK 
B. B3t#:'<^hllC»|6]-rs±^lcaBn-72 3Y 
tf. $#<M;l'M£Br£©E&Jt£t>t>T. rtOSStt 

#^;i/h i tottftmz&^xi&ytit'vi'h wmnfa 
fcH#rtfcBBT3.fc3fcBRsnTv»*. c©a«n 

-723 Y tofflt&'VV V 1 1 ©ttftSBJ: 0 <b IhHE#|6] 50 
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T«Bo«w«#fctt. b®sb«3 8 Yo^ma^mb 

TfcO. MP$2 2 afr$©h*-©iSffl-$>5Rm£|»ll: 

[0 0 2 1] m»U-7 2 3YT^ICB. g?a# 
'J >BO»tt#*> S>fc* h7"-««&65# t bT© 
«atn-?3 lY*^«n-5 2 3Yi«SU 
BBn-5 2 3Yfc3tU5¥Jfc©HBJfc«t>oT» SBo 
-5 2 3 Yt©]fB8K3 6 YlCi5ViTa«D-52 3 Y 

©@te»isitra*isiciHiisraj:5tctt»t&nT^s. 

[0 0 2 2] «J&n-5 3 1 Y©ERftB±Dfc 

SBD-7 2 3 Y©IsIi!E*fPlT«£ffl!lT. A^. ±12180 
2 2affi«fctt. SU*>:*AB©5W«b&*&&*SB 
»Bffi«B& UT©a»yu- H 3 2 Y*t, *-ogMg| 
BifiB*^BBn-9 2 3YlcBfSJ:5fcKB5nTVi 

[0 0 2 3] @*SB«53 6 Y©fefflJtCtiM®^ 

Blob*- (£tf. hi hi—mmx?<)3- 

Vt^5) 3 3Y*<, Sfc, 3 1 YOT*fc 

a£#©fl2©h:J--BM8Btf (BIT. 82 Ht— 
XjMJa.«>iV»3) 3 5 Y*tRW&nTHS. -tUT, 
-flD-aftazy h 2 2 YOft^UdBBKB. 0 1 
(a) »C^T«fc5IC, hT" — iR^SB4 0 YaWRttStXT 
Z\zr, ±Eht- BiiX^Ua.^3 3 YB. & 
h:J— )RgSB4 0 Yj5^S«3.-y h 2 2 Y©S**|fiJ 

ttB»*-eBBn-?2 3YRzf&&a-7 3 lYtm 

fTirER^n. hi—m^4 oy*^id-I«o. 

X>y h 2 2 YOttiMBfcrtHtT h*— ^Bii-rS^tC. 
S*D-7 2 3 YR^MD-7 3 1 YtHU *> 
•D, ^©^BitSfeoTHFlSSns. -fXD- 
lia-y h 2 2 Yrt©TS8tcB. SH2 h^-ffiiixi' 
yai>3 5Y«D-7 2 3Y, ttiS&n-7 3 1YR 
tfBl h^-B2U£Ui9 3 3Yt36fftrEiS^n. 
^1 h±-B2IX^'Ji-i/3 3YtB3*^(6l(ch7— £ 

[0 0 2 4] Sfc. y—»^2 0B. m2\zm-*.r> 
tC^©-8S*iftif&o-7 3 1 Y^T5J:5C^$n 
±Ei»D-7 2 3Y, MO-7 3 1YS0: 
T-\ VZ/V2 OlCfcO. h7— »ffiSS«3 3 Y£JS0# 
< h^—BiaiX^-X 3 7 YAW^nS. 

[0 0 2 5] SI (a) m4 2Y, 4 2M, 

4 2C, 4 2KBtnfnSI«6a=«/h2 2Y, 2 2 
M. 2 2C. 2 2K©h^— JR$g?4 0 Y, 4 0M, 4 

o c, 4 o K\zmsi&mzmtfi.$fttzmi8immm®®t 

?5?4 2Y, 4 2M, 4 2C, 4 2 KtfUtfjUylSfftg 
B4©ig(«g3ffB5SU:h7"-X>'HB5ICfiS. ^ft$n 
■SrtT. h 7^-12^684 0Y. 4 0M. 4 0 C. 
4 0 KrtlC&gffi© h^— *w$n5. 
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[0 0 2 6] ±ffiffifS©^#;PA'3gi&SH4IC*VvT. 

ssi hi— »si^^U3.^3 3yb. m&^mz\Em-r 

Z>Z\tiZ£. 0 F 4 0 <E> h*— «i£X ^-X 
3 7 YrtfCF*- fcffiMU MP-7 3 1 Y±iCh^ 

{JM&n-? 3 1 Y±fc#M&Sftfc F?— 

B. ffl»SB3 6Y(C*3V»TPil&n-5 3 1 Y<yg«D- 
5 2 3 Y tT®f&-£i\Tm®-$ntztfC>$l&U-7 2 3 
Y^ffi»C«*S$n» ItO-5 2 3 Y^MICffiftStl 
5. ltD-5 2 3 Y^MICffl^nfch^— B. S» 
^l^-H3 2YK<fc»pi9- *o, f5r£#*roF:*— US 20 

[0 0 2 7] ±EI«IgTfffl$na*ofcht- 

B. IfSl H— «{JiX^'j3.^3 3YlCcfcOh^— JR« 
o Yi:i8»ffl5roS«a- >y FJgSEfcffiil^ns. Sg l 

hi— »i£Xi"J »•> 3 3 YT hi— ffiSSB 3 4 Y*T 
ffiiHSttfeh^— B. S*CJ:0'fxn-a«3.n v h 
2 2 YTWKITF T*. *l/T. -fin-»«a=yh 
2 2 Y|*g©Tfflfc«TLfch^— B. S§2 F*- J»i£X 
^'Ja"5 3 5YtJ;oTlgl h^-tRSlXi'Ua.^3 3 a? 

ns. 

[0 0 2 8] &±©«j£fc«5I^Wt««gB4Bfi 
tMHCPW8l/T#a«3.= y 2Y, 2 2 M, 2 2 

c. 2 2K*a«?wics«^B(cgefi-rsj;^ic±gaiHi 

IB«f»<&llO*+ii>ICia»U #S«^--yh2 2Y, 2 
2M, 2 2C. 2 2 KB. Slfc&gKfc^TS&D-^ 
2 3Y, 2 3M, 2 3C. 2 3 K£0«*>$cSJD;£|6]KIhI 

f (*0*) . Rt;e^i(g±ics*a^^^na*ici 

[0029] t^5T, ±jam?;uns««fi4<D«r« 

2mmm. $&3naa<. *^js«sjtb. hi—h-h 
vyi?4 2vmmmm±?ztztb\z. 01 (b) ic* 

-fJcfifc&F:}— h'J >yiM 2 Y, 4 2M, 4 2 

C. 4 2 K©ft«iSSfc, ttS©«f«*^T53-H 
«»»«$tl&3-H«tl/T©ia8B4 2 0SRft, ±12 40 

h2 2 Y. 2 2M. 2 2 C, 2 2 K<D\E1to\Z 
J;t)T. #ht-*-h'J'r^4 2Y, 42M, 42 
C. 4 2K©flgB4 2 0©3-F$Ii^*®-5n-H 
®*®0^8<!:tT©3-F-fe>-y-l OftKltTUft. 
C©3-K-fe>-y-l OB. ±ffiflSS4 2 0K#88JrC<& 
0. #^LEDff©^3tSB«l 1. 7*h^-f*-K* 
©£ttSB» 1 2 . KCHBtiBtt 1 1 tS7tgg» 1 2 

«^B8RiT»r6i$-a-T±8eiaffi4 2 0£&*&tr,k5»c 

@5rf*fc©©@£ffl;&l 3lC«k"9fflfi)c$n<b. 
[0 0 3 0] ±Eh^- *-'J?y4 2©dbflH 50 
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2 0©3-FB, 03 (a) . (b) Rtf (c) IC^T 
&5\Z&tii-ri>Zt&-C$Z. 0 3 (a) tcs^x. a 
864 2 OB. b1— X>F«*ftffi4 2 It3-H»*« 

4 2 2 tJC^SlSn. aiJMTOXtt^^Hft-WWSS 
nTV>S. 3-F»J*«4 2 2KBF:*— TatgAtfc 

fit*zmzmt\z£?To-b-fiWi$,$n2>. 

(KMfcfc^TB, h^— *- MJy-V4 2 ©AS&4 2 0 
\Z hi— X>F&®884 2 1 t>#&UTV>-5©T. g@ 
©fSjSUfcRtfnX F©®^&0*^t^T#.5„ 
[0 0 3 1] 03 (b) Rtf (c) tt, ±f23-FJ8/£ 
8S4 2 2t*5BS3-F©i(8dc0iJ^-en^n^LT^ 
5. 0 3 (b) ©fcjfcWTMi. ->7>h^— ©»#KB 
®^4 2 3CRtf4 2 4C©a»»Cn-F*»^U T 
•feT^ h^— ©®-&tB«F^4 2 3MRtf4 2 4M©«5 
#l:i3-F£J0fi)cU -fxn-F^— ©»&fcB«F^4 
2 3 Y2fctf4 2 4 Y©SB^)-lcn— FSrJ^fSU, 
F*- ©«-&ICB«F^4 2 3 KRtf4 2 4 K©ffl5^JC3 
-F*»J*r*. f^4 2 3C, M, Y, K© 

m\z\t. &&e>bi— ©fiiH9ffi*«ES$n, j»4 

2 4C, M, Y, K©gB^»CB. #fe©F^- ©fflfg© 
flt«*«l2»*n*. 03 (b) ©3-F©«{J^JIwin 
B, F^ — T©feflS8i£, 3-F©»«ffiBfll**>6# 
•5ii:*J-C€r-5©7?. fiffi^*3- FftT5&H»ifc 

[0 0 3 2] Sfc, 03 (c) ©HMMTCtt. «F^4 2 

5 a. b©«»Kfifll«t««-r*3-F*»*U «P 
^4 2 6©6B»fch^— T©»J8ilMB©3-F*»)a 
L. 8MI4 2 7©«^lCh^- T©«S1ta©3-FSr 
»J*T*. £fc> «F^4 2 8©S6»B. F^- *-F'J 

y s?©*«**«rafc*© hi—*- h U >y ^«rii« 

fflggfTS. ±IH^4 2 5 a. b©a8i>B. Mxlffl 
4tc^-r«t5lc. 3taffl»Rtf#8*rl8 0\y?->? 
m *m*^toi+.5Ci:tcJ:0. F^"— ©filcB8f-5t9 
ffl^^-r5Hi:*t-e€5. 0 3 (c) ©3-F©«« 
«sj(C±nB. &F^— *-F'Jy5?4 2©flgB4 2 0© 

fc. OSS4 2 01: F*- *- F 'J y S*t&Mfttt»4 2 8 
t>«fKbTH.5©T, gH©flSSgft:&rX3XF©fijaS: 

0*;i<L#-e£5. 

[0 0 3 3] fe*. ±IB03 (b) RXf (c) ©3-F 
©HAM-CIS. 3- 2 2 »c F^— ©fi«ffl. 

SSiifiSS. F^-a^ffl<£ffi@bfc*t. 3-F©«fi£ 
±, gfiS*«il5<. cn6©ffifiE«Bm. »<dc«9»BSfi 

[0034] 05 ic. ±B3-HR*»o*a*«nrr 
5^jffli?atuT©afi»©^'o->^0Sr^-r. ±mm 

mt, CPU, RAM (^F0^) , ROM (5F0^) , 
I/0-f>^-7x-X (^F0S) *T«IA$nTV» 
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•5. 8#SB$r?i&3LEDl 114. HM&&®ftfr$<!> 
JlWOTttJ*. LEDH9<A*^UTBil**l 
5. L ED 1 l©fett§aa^imtt©y--Y5>y # »4. * 

snfl>«Ktf£M«pa (cpu) -cfwspsns. 
»Mwe**7* vy+t- f i 2T&*]$n&<E^ 

*tB*s*u fflwag-estiBsnfc*, ffi#g§Rtfifc$&§& 

* Mm\iasMmm (cpu> tx**n. mcdnmic 

fflV>6n*. (CPU) tt. ±133- h 

©tt*»0»*fc*i;T, BBBftftE. F:*— X>F 
BjR«BK8fS©»jR*fffcS. £ ©£f»l?iPS5 
14. 3-F-fe>-«n Ofci«*»tt*fc*:*#, F*- 
*- F U y V 4 2 ©BStflE b l»*5*»0«feft-r6fl 

obit. *a) 

[0 0 3 5] ftfe, 05©^n-vir0©«^f4. ««3. 
-y F2 2©l3lteBl!j^g±LT©X7 1 yfcr>y'*-y" 

OlMimWVMzftmzltX, L ED 1 
l©jStB*BM&l/TH?>. $&, H6©7*ny*Hfci* 
a«a=yh2 2ft|gcaf«fcfc*C#6n 
S®<Eft&©X>3-y (?F0^) ©ffl^SrfiJffibT, 
LED11 ©jftBSRii&UT'&.fc^. 
[0 0 3 6] 07IC, S«a=.y F2 2©X5 1 ybf>^ 
t-^K:«fc4BI!l©3"f 5>d/?-V—h. StfLEDl 
1 ©BJfcBIMt*©»**jRT. «*.«. 07 (a) »C 

yi>4 2jW3Bl,TS&i:*fcv SBBHSISIIEStt-5 
fefcOBAsWrXlcnJILT. JHWTaTF:*— X>F 

mo. jawTb-r->7>h^- fciw«3-Ftwn. » 

WTcTT-tf>^h^— fcnf*3-FIW0. JSJfflTd 

y* F±- fcBW*ri-F*»ftff3. ^ne©^»>c 
«5flM»fcl,Ttt, 07 (b) Ic^fidfc. 
#TLED1 ia»«»»3 8 kHz ICttJfcU&ffiJflT* 
>*7*BD»U r©^->^7!ftfP€:. 07 (c) \Z 
7K?£5\Z, 6 0 0 wsecra^ttt. -€-©^6 0 0/isec 
ffliBfl"f -5D u t y 5 0 &S©/X-X Ffcfcffifflf S. 
[0 0 3 7] ±E3-F-t>-y-l Ofcffl^&F:*— *- 
F'J yi>4 2©3-F«ltttC<t-3T. F*- *-FUy 
i>4 2 ©KSS^Ift»Sn&t€. £fc F*- X> Ha9» 

a»*nfci*. sfc3-K*tB»*nrF*-*-F 

tt. XyyKvyt-^tmWWWl/T. H8fc*-rJ: 
*©F?— #-F'Jyi>4 2£3-F-fe>m 0 
*tEHattTV>*ffiH#S, F*- fc-FU yS>4 2£ 
&B(xBfr>J:3ftttB. 0«*.tf®±S& (4 2M©&H) 
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Ks<Ba*Tff±a*«. ^nicfco. f*- *-fu 
y >> 4 2 ©xft£*aaoaafcfT5 c t*«T* * £-5 

KfcD, £»©B©F:*— Ctfn««>MHfc«IAft!:t 

[0 0 3 8] H8fc*Wt, ±EU#JWX:§i«B 

m4%J$UZ>7V >?V>tr~>>if 5 0©±*/X-5 0 
a©BH*B«rt"**/X-BH-fe>*5 lMKtt&nT 

n&±#/X-5 0 a*tHje>6nfclBC, F^ — X>F. 
10 $ & 148SB* t ft o &&B© F * - F U y S> 4 2 & 
3l®WlC3-F'fe>-9-l OfciS&tti&SSTlHlfctT 

[0 0 3 9] B9fcF:J— A-FUy5>42©F:J— X 

byK-mmamf&z*?. n— *-F'jys>4 2iB 

©SISSBtH 3?9K. JiM&PfcLTfflF:*— Xhyrt- 
ttiP 4 4 a «*-r«HMB#fc UT© F^— X F y/X- 
«84 4*<eR3ftTV>*. EOF*- XFy/X-fflP 
4 4 a 14. MM««B«*J»tl/TOX Fy/XHWUP 
A- 4 5 felWrVKJ: 0««3n-y F 2 2 ^©^Kff 

a? 4 6 ^T^K-r-s. 

[0 0 4 0] 01 OCht- ft-F'JyvM 2©F^— 
XFy^-WBWUOWjSftjft-r. ±E3-F-fe>tM 
OICtoTiEL^F^— *-FU y>>4 2i>m%t*t\ti. 
ttasnfc«^. F ^ — 1>— F U y y 4 2 &0 1 

(b) ©4 2M©<4BT-B.f?it;*ii-£. *UT. XF 
y^-i^t-? 4 7 &^^[Bjlc¥HIIE$1i-, t-^ 

4 7©EC»WcH»SnTt»«X F»/XH!W»ffl«tt4 
8 T?X F y WX- 4 5 S±^I^»I$ -tt-S C t 

F^ - — F'J y> , 4 2*^Sift3.r.-> F 2 2 
3» 'sfflF^— «tmfcM«UTV»*F^— XF<y/X-g&&4 
4S0IES-e-. F±- XFy/X-ffiP4 4aS»tt«4 
6 ©fig* T^SdSltT F±-X F y /X-SfMU-T*. 
JinfCiDx iEU<*f*£:r-5F^— *-FUyS?4 2^ 

y f 2 2 <\ f 1— <D&mmut>nz> & $ c 

[0 0 4 1] 0 1 1 \z bi—f3- F «J y 3?MB*4ft*]<!> 
7D-^V-FS^-r. F±-*-F'J y^4 2S;^0 
#lj-T. l^^^WXSSBB^ffl^-S^'J >^©±*/X- 

5 0a*BBUfcS. BSbfcF^— *-F'JyS?4 2* 
40 3-F-fe>U-l OTttttTflTSttfiSTf^frr* (Xf- 

y^l) . ^IC, BSbfeH^— *-F'Jyi^4 2ICF 
±- *tAoT^-5^SF^— X>F*»TW<* (Xx 
y^2) . t)U Ht-^Aott>5tt»Snfc6. 
F^-- *-F'Jy^4 2©3-F^SP4 2 0©3-F 
©^ilS^fflL. F^-- *-FUyS>4 2©<rfc©&$31 
Sff5 (X^yT'S) . %U F±-*-F'Jy^42 

4) . Jl©Xxy^4TiEt^BiBT?*Si:Wfr$ns 
5» t. F^— *-F'Jy5>4 2SrF^- XFy/tHMDB 
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B (01 (b) ©4 2M©<4B) £T#8&U ±Eh:T 

-X v yn-mwtMK.x K> hi—Z K -jn-*fm 

U hi— *-h»Jy5M 2S^«gSJ6&B (01 
(b) ©&B) *-h»Jyy4 2*»»S* 

•5 (Xr y?S, 6) . *>U ±EXT-y:/2. Xx«y 
73. xyy74fc*tt>TJMM«tt»sri&*&. x- 

hr- h <J y y4 2 £3f &L«>-riA&fg 
(08©4 2M©&B) *-cfMfta*. X— if#hT- 
*-h'J->^4 2©£ft£f?5 Wry^l, 8). 70 
[0 0 4 2] 012 fcst^flfctliSl'&n'/TOftgB 
4lC±-5S«X@©7n-5 1 ^-h^-r. &h±- # 
-h'JySM 2©&Bte0i (b) (0&e(c$.5. s 
r. ■7yy2om&£&zfc\,\ hJ— *-h>jy$M 
2£l/4HHS3tf-5 2) . X\Z. hx 

h'J s>$?4 2 YCD-f ID- ht- ©hX- X>h* 

h^- x^Hwstiiwwao^tu-KEft-r* (x 
f>^3, 4) . xf-^i~4iT©iM, mmiz 

->7>hT- (X7 i ^7'5~8) . Vtf^h:*— (X 20 
fy^9-l 2) . -fin-ht- Ufy^i 3~l 
6) fc^TfefrK 7t*^TiS«a** 
ff5. -£•©&> ±E* ; E'J-|*J©E®£iH' , «* Ut>> 
718). h^— x>H*qftffl$nrv^*»ofc6»7 
U ht-x>H^»StiTUfc5. a— yicHffiS 

9) . -eUT, h:J— x>Ht«»Sn&h±- *-h 
UySM 2S©KU^>-r^E (0 8©4 2M©f£B) 
fcTflMftStf. x— tf*thr-3&&. ±*A*-5 0a 

[0 0 4 3] *^J60iJtC<fcn«. teHlTC©h:h 

h U v S>4 2 fcttfiS3- FMPftt>3H9£Rt*S 
&g#fc<, hr- 2©SSg|;f£Klf? 
t*s<fc5fcfcs©-r. m&&-C$>Z> bi—%- h 'J * S> 
©3X h€:ffi^-e#-5<i;5lcSS. JgtC. lffi©3-H 
■fe>-S-l 0 hUy>> 4 2 ©n-K STAIRS C 
t#T#S©T, gB©fl5gi{fcK.tf3Xh©<£Mfc0* 

[0044] 40 
[58W©«»S] K*JSl©^ic«tn«. ±E£ft03l 

*jw»i&*s©*ft*nfc, ^^©ifs&^-rsn- 

H#J§^;£n;fc3-h*gB£i8M\ ±SS«li©lEllElc«J: 
oT, Kffi8©S«S0»«S&8©:3-F«©3-K£|@ 
*&*!StS3-Kf&*l&D#&£KttS;ri:»;:<fcD. - 

3 - h*SB©3 - h*#&^-f *fi&?8€:Si»-©* C <h#T£ 
Siofcfc*©?, «»»JM}§3§£itfc3-h , &]&0 

©3Xhfc{£$T3*£^52!lll*<<&-5. 50 
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[0045] ®$m2<z>mi\z&t\\i. imimmm 
*s©3-f«ic. s«!3PJ©fi«ffi. swim. Rtfs 
m®n<Df&&&t>itz&K-rz3- vtmnn-^z. t\z 
±0. ±E3-h*ss*K0#a-c. 8sy&ajiit*&£8§ic 
■•r«««»oftiiwi, ©ism stxasif^&K* 

IRS d £ #T t -5 £ H -5 -5. 
[0 0 4 6] H*JB3©^Bjic«fcn«. ±E3-KfiBffl 

3- K©ffl*^t>-a-2ss:y:iffl^t>-a-s^a*fc^T?# 
*©-?. Kn-HS?©«^0j£sn-r, e*e©ss^ 

[0047] i»*^4©^Bjic«fcna. ±iB3- mo 
3-K©^&g*ttis&^-r-5±5t, K3-hs?& 

E £#-?££©"?. ffit© 1 o©ti??8£3- pfc-fsfc 

[0 0 4 8] mxmso&mzztm. ±e&*ird¥ 
SicioT, ±EtBfto3ftfflttim0mi;ffi»ictt 

©t?. SB©fB*^«kt;3XhfflfiMS:ff3rt*fC 

[0049] ie*JS6©56wt±na. tmntmmta 

e«i^©jfieilcEI9: Ufc3- FK»« 0 ¥ Stc J: t> t. 
K3-H»O3-HtK«JR0. MlC±f2««8g©[i]*5 
{SBx-^lcS^ViT. ifc««S««ilg&«©3-K«© 
3-H«K***J:5fcK3-HK*»D#R*IWP , r 
SrtlciO. ftafMW*|»«»03-|««03-H« 
{S^IC^*©S::i:*<T€r-5©T. «:«-ifi©3-Hgg 
D ^a©*Tffi»©««56[dft*&SS©3- K85©3 
- K C JEfc8H©HS*fcis ±tf 3 

[0 0 5 0] »#H7©SHHlC.fcfttt. ±IBfiJ^¥g{r 

o, Ks«si«i*&$ig©ifK*«8ic. *>-3fflafcffa 

5 n t^-c^. S««Wffll&«l8©S!ft©IRfcS*)W*tj: 

[0 0 5 1] H*JB8©5EH^(C«tna. ±IB*J)£^SIC 

U&»^Ktt. KS«SWiJ&«S*^±i2««38^©S 
«»I©}iJ&P*ilBS-r*IBKffl5«SIB< cka (CUSKfift 

[0 0 5 2] K*«9©^BJ|c«fcn«. ±E3-Htt» 
ffiO^gt?. ±ES«J?l»JS«i§rt©S«iJPJiat)«»T 
2*©-?, afc»B©«JWl:**tf3Xh*ttl(W-«c 
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[0 0 5 3] 0 <D%m\Z&ft\i. ±B23-KK 

[01] (a) li$JMU:lto«1'#Jt/^ftlfcfi©* 
80. (b) lifflW#A7X««S«©hi— *-HJy 

[BO 2 ] R U# W««SH©«ilMitJ££^riEiB0. 
[03] (a) Jih*-*-MJyy©ia«©iEWEI. 

(b) ttnoso3- psitfoiwiun. (c) » 

«M!K««BiaaM)3- PVASOWHUOa. 
[04] 03 (c) ®ht- fi3-H»JjE*0«J«*!* 

[0 5] *ftfllcfl63-FK»tt0¥S®«tta<!>:/ 
n-y£0. . 

[0 6] ^WC«S3-KK*H0#a©«S«©^ 

[07] (a) B9fta=9 h©Xx-y bf>^-^fc 
£*«»©*-f 5>i^*-k (b) BLEDOM 

■»«*©«» tw-TKHH. (c) ttnattHiMre 
©n-x h«£LT©B»*jR*iwjH. 

[0 8] *JSWIC'»SP^A'S»gSS^ I J>^ICg 
9U&P5©. hi— *-MJyS>5»©«WH. 
[09] (a) tehi— *r-h'J-yi>©hi— 7, hs/A 
(b) ItBht-Xhy/t-WlCfll 
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[0113 hi— *-hUy5?«*»*»©7n-^ 
-h. 

[01 2] *JSWfc«SV3ii;WtS«KHtJ:-5S«X 
g©7D-3^-h. 



JO 



20 



[010] (a) tthi— #-h'Jy-;>©hi— Xhy 
rtHMMMROjEm. (b) ttl^hi— Xhyrt-ft 30 



10 3-K-b>-9- 

1 1 jSMED 

12 7*V#-1*-Y- 
4 1 

42Y hi— ft-MJy? (-fXD-hi— ) 

42M hi— *-h»J>yi> 07-g>*hi— ) 

42C hi— *-MJsri> (->7>hi— ) 

4 2 K hi—*- h U * J? (77 » 2 hi—) 

43 mmm 

4 4 hi— XhyA-atW 

44 a hi— XhyA-fflP 
4 5 Xhy/tHSMfcWt- 
4 6 

46 a hi— ttiP 

4 7 Xhy/t-Sffifc*-* 

4 8 Xhv/tHWMBf 

5 0 ±#A- 

5 1 ±*n-08BiSHD-fe>-* 

4 2 0 hi— *-hUs>5>©iSi« 

42 1 hi— x>P*»B 

422 3-h^« 

4 2 3C ->7>hi— SSigtiSfSn- h*» 

4 2 4C 5/7^hi— «W9«3-H* 
4 2 3M hi— Sig^ffin- K« 

4 2 4M hi— awilWla- H« 

42 3 Y <XD-hi— SBfiltan- h'SB 

424Y ■ixu-bi—mmm^-m 

4 2 3K 7*5 y 7 hi— ttHHl=i-l*tt 

4 2 4K 77virhi—wm®m3-m 

4 2 5 hi— 63- H««0 

4 2 6 hi— man®?- mutm 

427 hi— «8ti!?B=l-Fffl! 

4 2 8 h i— *- h >J y ^W*St&»«& 

T hi— 
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